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Cut9200><HF2>Q. We discuss sCience as {f we understand precisely
what 1t 1s. The issue doesn’t seen that simple. Those who
disbelieve the theory of evOluticn, €for example, have pro=
posed in its stead creationlsm. I3 creationism a science? JLFD

CBF>Dr. WKuhn. . <LF> 1 don‘t have a nice set of necessary and sut=
ficlient conditions for being & science. But with creation=
1sm: there 1sn’'t & research Nasis. The activities and objec=
tives involved are not those of galvirg a succession of tns=
ternally generated puzzies. In those terms, I don’t think
creationism 1s 4 SClencq

I would say there’s a group here that makes knowl=s
edge claims. They don‘t make tham on the basis of the
same sort of enterprise scientists use. Tha?r would not
mean that scientists are right and creationists sre wrong,
but 1t would make 1t absurd to suggast that the tuwo enter=
prises are the same.

TBF>G. SuTely sclence 1s definad by its method | whe scilenw
ti1fic methnd _ not bu ivs content. < F

LBF>Dr. Kuhn. <LF> 1 don’t believe there 15 s0wthing speclfias
ble as scientiflc methed that 1s not pretty MmMuch what com=
mon sencse calls 7or in almost any area.

<BF>Lr. Ledevberg. <LWF>I would call creationtsm 3 theory aof
knowledge, because thereée 1s 4 pure for~ (n which its
propositions can be stated that 1s undefeatable That form
1s that at scme point 1n time, parhaps Jjust one microsec=
ond ago., the universe was created and that all the evis=
dence we have access to and a8ll the evidence we will ever
have access to may convince us that there was a long
evolutionary tradition leadling to 1%,

I view that as a logically undafeatadle propoesition. for

having satd 1t, what do you do nes»t? Y-u might pasit that
fOr a varlety of reasons. such as pred!icting what jjou-ll
discover the nrxt time you Put a spade into the grounda.
Yyou wilzh To zursue your Investigaticn of the evidenge
created one mslcruseconnd ago 0 sep Lhat other kind of
congtstent plctuyre emerges. YOu then end up with prax
~1s5ely tre same enterprise a5 tha sziences pursue

LEF2D7. Kuhn. <UUF5 In practice, hcuever, creationists did not
develop thetir viewpoint in that way and have not
been terpted T do the sorts OF things wWith their vipwpoint
that sclentists have dois

<BF>Q. What about the notion that scientific method is
largely common sense?.

<BF>0r. LedernerTg. U™ TO The @)tant that very littiz by way of
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scientific demonstration follous formal procedures, it is
pretty much common sense DBut 1t‘s commensensical
ance yovu look at 1t. Scientists usa methods we should
recognize in our daily lives: Dut that we may not push to
the vlvimate. FOr example, how often do we go tOo our agx=
versaries’ positions and ask whathsr they are 1ogilcally de=
fsatable? That method is common to scientific 1inquiry.

<BFODr. Kuhn. <LF> You're Tight. Science 1s more systematic.
But t1ts logical structure 18 very imuch the logical structure
of common sense. And 1t‘s 1N that sense that you're not
going to be Bble to distingulsh a science fram & nNon-eCi=
ence on the basis of the method uvsed.

<BF>Dr. Lederberg <LF> There’s a relentlessness, though, in
science rarely found in everyday affairs. Indeed 1°¢
we did £ind 1t, we’'d call the gers0On who operated tn this way
compulstve.
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LufYROTLBFIQ. 1o what extent do you think that science todey has
beeT. nolivictzed? There was: for erample., the trial tn £alt
Lake €1ty where scientistes disputed whether radioactivity
from atomic teets in the w90 °s caused subsequent gdisease
among Utah cltizens. It seeld that sclence asiks people to
believe in the reliabtlity oOf results., Yet here was conflict. <LF>

<BF>Dr. Lederberg. <LF> Why dn you call tihat politicization?

<Bf 4. Because radiocactivity 18 & politically charged
issve. <LFZ

<BF-Dr. Kuhn, <LF>It certainly is something discovered and
stedied by scientists that has gotten 1nvolved deeply with
quecticns that are polittical. 3ut 1 would like to %alk about
this ac something that involves sclertists with politics, not
oS the politicization of scilence.

Thore are more areas today than in the past in which
the prcducis Of research are O0f vast soclal consequence,
that have political overtones. And this makes differences.

Arnong vhem, 1t 1s creating & ney gsglf~consclousness on

the part of scientlists, Part of the problem 18 that the pub=
l1ic misapprehends the extent to vhich expertisa in the
scientific aspects of, say, Tadioaectivity enables scientists
to produce ansuers on all social or political questions
Talsed by the use of radicactivity.

<BF>Dr. Ledetrherg. <L.LF> In Utah, at least. a large part of the
controversy concerns the amount of radioactivity re=
leased and the nature oFf human erposure. The INswers
have & lot to do with the r#cords that% wera kept and the
creadibility of the institutlons i1nvolved. Of course, people’s
tnstitutional affiliations are going to have a lot to o with
what they say they believe t0o bz the avthenticity and ve=
recity of records of past events.

CBF>Q. Isn’t that politiCcsTCFD

<BF>Dr. Lederberg.<LF> Exactly. But I don’‘t know if that s pu=
11tic1zing science. There 1§ &8 polivtical 1ssue In which people
are wearing a variety of hats, and the ones called in to tes™
tify are selected decause they are willing to express polars
12@d views one w2y or the other,

CBF>Q@. There is an interesting conflict here, becausa poll=
ticians, lawmakers, are required €5 pass legislastion. <THZ. <TH> JLFD

<BF>Dr. Lederberyg. <I.F> Yes, they want one—armed banditvs,.

CBF2>GQ. . CTHY. STH>. ang they ¢tyura to scientists for & substantive
basis for thedr Tulemaking. 0OFf tan, however, sclence isn’t
developed enough, or doesn’'t hava the expeTimental evi=
dence to providé@ such a basis. Hagw should scientists deal
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with legislators’ demands?<LF>

TCBF>Dr. Lederberg. <LF> The scientists’ job 1s to tell them wnat

the health Tigsks are; the valus judgments belong to a
much largser sphere. That's a4 sonreuvhat na"esive theory of
separation, but I think 1t°s scomething uve ought to aspire
to.

<BF>Dr. Kuhn. <LF> I don’t disagree with anything you’'ve said,
but 1t doesn‘t answer what, fOor me, 1s the crux of the ques=
tion. :

There are policy decisions that nust be made to
which scientific findings are relevant, but for which the
findings are not precise enough agr the thecories are not de=
veloped enpough to come out WItHh anything but the most
proad-gauge ranges. There are political pressures, then,
for scientists to give relatively precise answers that will
be of some use to policyrakers when 1t’'s NOt always possi=
ble to give precise answers. As a result, one gets terrioly,
terribly hung up. Then, too: hou the devil one manages tc
get appropriate sorts of sclentific tnput _ which seems
absolutely essential _ Prom @ sclenceg that lsr’t a&dvanced
enough to gqive the sort of ansusre that ar» wanted, [ don’t
know.

e
-~

by
I3
e

v“\w“



TAKE 125996 PAGE 00001 TIKE 14:10 DATE 12-146-82

[EN Y \NW

- '« ol
{ 12999&)Part CltSci. % Chango!;’nd EDIT l} D‘\/“‘u‘M S Y Q09 X
S— ' :
y

Cuf920><BF>Q. A central thema of Dr. Kuhn’s boo et
great extent, non~-rational facters cause gscientist
sis%t new 1deas. Dr. Lederberyg, do non-rational fac
play a role in geneticsCLFD

<BF>Dr. Lederbderg. <LF2THherT e’'s a cecnsensus that

i . ‘%f¢ ¢
played an important part. FOor erample, 1 was qulite star= st ?91VL =

tled at age 21 to have made a8 surprising discovery that in=
volved merging bacteriology and gevnatics. That was con=
trary to the wisdom of the time, Lhith held that bacrteria
could nat be crossed since they had no genetics.

I°ve been puzzling about that aver since, DbDecause I
felt the discovery should have becen made 20 years before I
was born., Une can hardly give a rational erplanation for
the fact that it had not even b2en lookad for.

<BF>Q. What popped the noticn of crossing dacteria into
your head7<LF2>

<DF>Dr. Lederberg. <L F> Well, tha work of other scieatlists had
made 1t important to discover ghazther bacteria had genes
OT & genetics that was consistent utth the mainstream of
genetics vesearch in mice and other aninmale Before that
time, the ilssue Mmay nNot have DLeen L1nportant

<BFrQ. Di¢ you meet with digbaliafT< LF>

<BF>Dr. LedeTberqg. <F>1 might have., 3utbt coincidentally, (16
1946) there was the first postuer zymposium on genet:cs.

I gon’t think anyone 1important 1n the fleld was left ouJdt
FPerson after person had gotten vp and safid how excilting

The work was, but fan‘t 1¢t to0 bad that bacteria dorn "t have
a sexval process. It was an irrvesictidle seiting in which tao
$ay, “But they do. ~ And I ald.

There €followed three or four hours of 1nterce, C¢7v:° ical
discussion during which all the cerrect questions could be
ouUt and the bulk of scienti1s5ts ¢ouln convincg thamselves
that my experiments had no loopholes. That r&avely hap<
pens

<BFZG. Unti1l the time of your dtscovery, however., was
there an unspoken dictum that vacteria do not have a
geneticsVILF.

<BF>Dr. tederberg <LFfF> 08 Yyas Certatinly among baocteriolo=
glsts. It’'s embodied In the Class name In the scale af nas
ture, 1t 1las one of the distinctions by which bactertia were
differentiated From morTe coMpler corganisnms. It hiad been
a philosophy of the dissribution of life, deoply ingrained,

In fact, 1t nag become almost a canaon of fa&1th tnat 1 Ff
you were & pure bactericlogis?t uwarking with vncontemis

b

o

d ﬁwﬁiﬂ

R
¢

R



Y
3
$ oyt
)
j
TAKE 12399& PAGE 00002 TIr® 1410 DATE 12-1&-Bz2
nated cyltures, they didn’t do anything interesting from a R

geneticsg point of view Even whan there were a few un=
deniadble observations that bac teria vary sometimes _
well, that was believed to be the result of contamination. R
CBF>Dr. WKuhn <LF> In my ternme, I find that extremely plausa=
ble. I mean, a bacteriologist was taught tn &Top bLacteria
#rom changing. Almost bu gefinttior, that s what was )
meant by bacterial cultures being purs. So that at an .
early stage of the gams, btullt {nto the scientlst’s notion aof _
a pure bacterial culture was the notion that 1t doesn t )
change. And the firce¢ thing you did whan you saw changes
was to assume impurity. That type 3f assumptlcn made it
extremely hard to discover that there ars, indeed, geneti-=
cally borne changes (n-bacterta,
S0, you see, 1%t tsn’t Just stutdsroness that leads people
to hold on to an outmoded DEllef. This 1s something bullt
itnto scilentific languaqge and techntque _ and that’'s what
I'm talking about. In the case of the bacterila, you’'d have
to change your ideas of the appropriate tschniques for
purificution in order to accept a3 discovery of the sort Dr.

Lederberg made.
<BF>Dr. Lederberg. <LF> 1 want to more e¢ficiently pursue the H‘""‘r
use of such Inceights Into sClentific change to promote CJ»MK\HAL
more Tapid scientific progress. I vonder wihast 2T Kuhn
would advisze that might ratlonalize the overall process?
LBF>Dr Kuhn. <LF> 1'm not sScre 55 %¢ how muad ratipnalization
need be done. {learly there are times uhen you’re going
to say somebody’s going cveTbosrd on something: there
&re extremes one wants to avolid,
But look, you're saying that cne of the reasons your
field didn’'t change earlier was becauvse nothing had
rubbed the noses of bacteriologists and geneticists In each
other ‘s work. My guess is that 1f somebody had tried to
briny thoze groups together earlier on, withcut something
substantive on which they couUlg #ocuys ang eviden:eg than 1t
was a8 ygnod area to focus ony Notking Wwould have nap=
pened.
I an 1t ciined to ©ay, theén. that evoluticohzry patterns
end internal developments ave what nest fFruitifully bBring
two groups of this sort together, and I'm dublous as 1
whether ore can speed and rationalize the process.
LBF>Q. Is seclentlific change largely accidental then “ILF>
<BF>Dr. tLederberg. <CLF>INstituticnal farms have conses
quences; and something can De dgone about thoce FfForms
CBF>DT. Kuhn  <LF> 7 dont mesn to say *that institutional forms
don’t make a Jdifference. bul In nost cases. thoy 've made
a difference becauss of particular things going on 1.4 the
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sciences, which were then permitted to come tugether or
facilitated in doing 3. 1f *he fi21ds had been .n different
states sr if other fields were put %ogether, ag2in 1t's likely
nuthing would have happened.

BFZDr. Lederber;. LLFD> Permissions for digciplines to meet
aren‘t that easy to come by. Theére are many 1lnstitutional
settings where scientists would not be allowed to change
the character and diraction of thetr investigations or to
enter fields in which thay d1d not have credentials. I would
argue that creating environments uvhare these things are
permissible, even 1+ you can’'t force two nuclei to fuse, 1s
an important 1ssue of science managament. CBFD>
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LU fF9Z0,CHF>Q. What new proposition or dizcovery would be the
most earthshaking for ecience today? The dliscovery of
life forms in outer space?<LF>
<BFZDT. Wuhn. <LF> 1t depends on uhat the life turned out to be.
There’'s a story In contemporary philosophy that 1llus=
trates what ! mean. A gpace ship from Earth gees to a
place called Twin Earth, which 1s very much like Earth.
There’s even this liquid that lies around in lakes. Twin
Earth’s inhabitants drink 1t and it evaporates and rains
down again. In fact, on Twin Earth 1t‘s called water. But
when the chemist from Earth gets cut an analyzes the lig=
uid i4t°s not CufF0B HEZHD, 1t7s5 XY
The message that is supposed to have been sent back
to Earth at this point says "Un Tuin Earth watei: 1s XYI
not CurF0B-HE2#0. © But that’'s absurd. The wire should have read
‘Back to the drawing boards _ our chemistry is all wrang
It doesn‘t have a ruling for L oitethinrg that behaves [ike
water and 1sn‘t <ufP08>tM2#0. ° That kind of discovery lias got to be
revolutionary, because it’s inconpatible with the funda=
mentals of existing science.
<BF>Dr. Lederberg <LF> I Woulg think That just finding a Twin
Eaf&h. in the se&nse of & planet vith an evolutionary pat=
tern similar to ouTs:, wWould be shatvering. It would imply
determinism of & series of @vents to which we nNow impute
a highly random character. The praferred hypothesis
would be that the Russlans got there last year and plantea
@ colony, not that thore had bean parallel evolution con=
gruent to ouTrT own.
<BF>G. Is there intellectual re¢sistance to suCh a search?{LF>
<BFoDr. Ledevberg. <LLF> Yes of course, and it’'s probably un=
Teasonable; that i1s (o say the preposition has not been
tested to the point where Yyou ought to give 1t away as in=
soluble. :
<BF>Dr. Kuhn. <LF>I think the real question here is one of risk-
benefit analysis. Whether one should pursue this search
depends parth'an how much 1t wnuld cost and partiy on
how rewarding 3t would be tO kncw the answers. We are
going to have %a husbano resdurces and ask gquestions of
that sort of scientific research.
<BF2>Q. But %his hushbanding cones when scientists hold to
popular theories in virtually every fielc <LF>
<BFODr. Kuhbn.<LF> Are you suggesting that because of a Te=
source shortage quirky people will be prevented from purs=
suing less popular theories?
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<BF>Q. Yes. <LF>

“CBF>Dr. Kuhn. <LF> That happens, particularly where big ma=
chinery 1s involved., But what 1s the alternative? We need
more money and machines 3o that pazple with less popu=
1ar views can test them. It Would halp the sciences if that
happened. But i1s 1t worth the fipancial costs?
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